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Mercenaries and Poverty: A Panel Data Study on Defense/Military and Education 
Spending and Their Effects on Poverty Related Metrics 
 
Abstract 
This research paper explores the possible relationship between a nation’s defense/military and 
education spending and its effect on the nation’s income inequality. Several prior studies have 
found that there seems to be a direct relationship between defense/military spending and income 
inequality. However, there is lack of papers that have examined adding the additional variable of 
education or included multiple countries in its analysis. The purpose of this paper is to fill the hole 
in the research of the topic by including fourteen nations and the additional variable. Specifically, 
the paper includes data from 2004 to 2014, including the percentage of GDP spent on education, 
the percentage of GDP spent on defense/military, and the Gini Coefficient (a measure of income 
inequality). The study was unable to find a statistically significant relationship between the three 
variables for the countries analyzed. This suggests that while the association has been shown 
previously for single nations, it is not necessarily a wide spread connection. 
 
I. Introduction 
Whether or not North Korea decides to fire a nuclear missile, defense/military spending 
will always be a hotbed of discontent and debate. However, it was not until recently, within the 
last decade or so, that the idea of income inequality and its associated issues came to the forefront 
of public concern. The concept of income inequality is still relatively new, with it first being truly 
measured in the early nineteenth century with the introduction of the Gini Coefficient. However, 
it did not take long for it to spike, and the disquiet along with it. According to The New York 
Times and Oxfam, the World’s eight richest men have as much wealth as the bottom half of the 
population; a figure that is almost $430 billion.1Headlines like these spark conversations that tend 
to shape the future of modern society.  
The purpose of this paper is to see if there is any statistical connection between the 
percentage of GDP a country spends on mainly on defense/military but also education and the 
level of income inequality. The data is collected in three different metrics, percentage of GDP for 
Education spending, percentage of GDP for Defense/Military spending, and the Gini coefficient. 
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Previous papers have been done analyzing the relationship between two of the three variables in 
many different combinations, however none where discovered that assessed all three. Given a 
positive statistical relationship, the affects could push world leaders to reevaluate national 
spending priorities. 
II. Literature Review 
Much research has been conducted on topics of a very similar nature to the topic of this 
paper, however, most of the research questions revolve around the significance of defense/military 
spending in the economy. Or on the other hand, how other economic metrics have influence on 
income inequality, like employment and tax rates. Only a few researchers have turned their 
attention to the direct connection between defense/military spending and income inequality. A 
particularly interesting piece was done by a Professor of Economics out of Randolph-Macon 
Woman's College, John D. Abell. His times series study focuses on the United States post-Vietnam 
War and controls for most macro-economic factors beyond defense/military spending and income 
inequality. While his paper did, in fact, conclude that there was a statistically significant 
relationship between the two variables, the most interesting aspect of his research was a partial 
explanation he offered for the association.2 Mr. Abell suggests that part of the association can be 
attributed to the pay differences found in civilian vs. military related work, as well as military 
related contracts vs. commercial contracts. Mr. Abell found that jobs and contracts related to the 
military had a higher value when compared to their counterparts in the civilian world. While I am 
not as keen to associate this with income inequality, it is an interesting point to be considered. 
Another paper that I reviewed prior to conducting my research was a similar study to Mr. 
Abell’s, barring the fact that it was based in China and assessed different metrics of income 
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inequality. Binbin Meng, William Lucyshyn and Xiangqian Li published a report in the Defense 
and Peace Economics Journal detailing their research on China’s defense expenditure and their 
nation’s indicator for income inequality. Instead of Gini, Meng, Lucyshyn and Li analyzed 
China’s transfer payments, which are another way of describing a subsidy. They found that 
indeed there was a negative impact on China’s defense expenditure on its transfer payments.3 
The significance of this is that the authors argue that these transfer payments represent a form of 
fixing the inequality in China, and by reducing these payments, they are furthering the income 
gap. 
III. Theoretical Model 
Due to the structure and availability of data, the model used in this research is panel data. 
The empirical model takes the form: Ineq=f(Defense,Educ) 
Where Ineq is the Gini Coefficient, the measure of income inequality performed by the 
Organization for Economic Co-operation and Development. Where Defense is the percentage of 
GDP that is defense/military expenditure, and Educ is the percentage of GDP that is education 
expenditure. Before I began my analysis, I expected that my Defense variable would have a 
positive coefficient, as it would raise income inequality, while my Educ variable would have a 
negative coefficient, because it would lower income inequality.  
IV. Data Description 
The entirety of the data was drawn from two sources, the Organization for Economic Co-operation 
and Development and the World Bank’s DataBank. DataBank is a collection of economic world 
data which allows users to view and download collections of data. Before I started, I had decided 
to use the most recent data available for a period of ten years. I began my data collection by 
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downloading all 70+ years of defense/military spending data available. I then removed all of the 
countries that did not have data as recently as 2000’s, and then again widdled down my list of 
countries to those who had complete data sets from 2004-2014, the range I had previously set. 
Once I had my list of countries to start with, I then assembled the data for the other two variables, 
removing any countries that did not have a full set of Gini coefficients for the ten-year period. At 
the end of my data collection, I was left with 14 nations with ten years of data for the three 
variables. The summary statistics of this data is in section VIII of this paper in Table 1. 
 The dependent variable in this study is the income inequality metric, Gini coefficients. 
Simply put, the metric is cumulative portions of the population compared to cumulative portions 
of income. “The Gini coefficient is based on the comparison of cumulative proportions of the 
population against cumulative proportions of income they receive, and it ranges between 0 in the 
case of perfect equality and 1 in the case of perfect inequality.”4 The mean Gini coefficient for the 
fourteen nations that I assessed is .310. This means that the average income inequality measured 
is about 1/3 unequal.  
 There are two independent variables in the study. The first being the defense/military 
spending data. This metric is measured in percentage of GDP of host nation, and was obtained 
from the World Bank’s Databank. The World Bank defines defense/military spending as “Military 
expenditures data from SIPRI are derived from the NATO definition, which includes all current 
and capital expenditures on the armed forces, including peacekeeping forces; defense ministries 
and other government agencies engaged in defense projects; paramilitary forces, if these are judged 
to be trained and equipped for military operations; and military space activities.”5 The mean 
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percent of GDP that is spent on defense/military is 1.43%. One note about this mean is that it is 
particularly low. The countries in the sample are not known for their large standing militaries or 
to be particularly provocative. Also, within the data set, there are several European Union countries 
that are spending additional resources on defense that is not included in this percentage as it is 
counted as EU dues. 
 The second independent variable is the education spending as a percentage of GDP. Like 
the defense/military spending data, this was also obtained from the World Bank’s Databank. The 
World Bank defines education expenditure as simply “General government expenditure on 
education (current, capital, and transfers) is expressed as a percentage of GDP.”6 The mean 
percentage of GDP that is spent on education is 5.18%. The model also is fixed for cross section 
and period effects. 
V. Results 
Table 2 reports the effect of each variable, including defense/military and education 
spending. In my empirical analysis, the Durbin Watson Test revealed that there was no significant 
serial correlation in the model which allowed me to proceed to the hypothesis analysis. Across the 
model the results are not what was expected. Neither independent variables showed statistically 
significance. Also, my expected signs for the coefficients were both wrong. 
The results, in the end, did not confirm my hypothesis that defense/military spending and 
education spending have a direct statistical relationship with income inequality. The only 
conclusion that my model can perform is that for the Model I, 92.8% of the variations can be 
explained by the model, while for Model II it was 93.6%. 
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VI. Conclusion 
The study did not confirm my hypothesis that an increase in defense spending would also 
increase the income inequality of the country, on average, when utilizing cross-country data. The 
model including observations from 14 countries yields results that there is no statistically 
significant evidence that suggests there is an effect on income inequality when it comes to GDP 
spending of defense/military and education. Before the study, I was expecting a high positive 
correlation between the increasing of defense spending with an increase of income inequality while 
a decrease in education spending.  
The purpose of this study was to understand the associations between income inequality 
and government spending, specifically in defense and education, on a global scale. However, there 
are several limitations to consider. First, there may have been control variables that I did not 
account for that would have allowed for different results. A second consideration is the small 
sample size of countries and data points that I used in my model. For example, it may have been 
better to add more countries with less years of data, and to account for more variables, rather than 
my very narrow focus. 
Future research should consider the possible link between the two variables, 
defense/military spending and income inequality, on a global scale, in order to make accurate 
policy decisions. 
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IX. Table and Graphs 
Table 1 
 
 
 
 
Table 2 
 
 
 
 
 
 
  
Notes: t-stat in parenthesis. *** indicates significant at 1% level, ** indicates significant 
at 5% level, * indicates significant at 10% level 
 
 
 
 
 
 
Variable 
Name 
Observations Mean Std. Dev. Max Min 
Defense 
Spending 
154 1.43% .6096 3.22 .418 
Education 
Spending 
123 5.18% .7831 7.19 3.66 
Income 
Inequality 
154 .310 .0401 .392 .234 
Variables Fixed Models 
Y (Income Inequality) Model I Model II 
X1 (Defense Spending) -.004 
(-.526) 
-.003 
(-0.379) 
X2 (Education 
Spending) 
 .0004 
(.139) 
Obs 154 123 
Adj R2 .928 .936 
F-stat (p-value) 83.04 
(0.000) 
72.90 
(0.000) 
Serial Correlation Test 
(DW Stat) 
1.81 2.00 
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